Conclusion
The application of grey scale techniques gives substantial improvement to the information content that can be displayed on the echogram. The reliability of portrayal of soft tissue organs is increased and the echograms are easier to interpret as they resemble more closely anatomical sections of the examined tissue. The technique also allows the visualization of previously unseen detail, thus widening the scope of applications of ultrasonic examination.
Acknowledgments: I am grateful for the contributions made by Mr Examinations on 2.5-3% of patients, the majority of whom had cerebral disease, but not necessarily space-occupying lesions, could not be interpreted. These unsatisfactory examinations were due to: (1) Increased scatter in the measurements (one-third of cases), usually caused by cerebral disease, such that the mode could not be estimated.
(2) Increased registration error (onequarter of cases) resulting from indentation of the transducer into the scalp, often combined with use of excessive power causing reverberation echoes between the far side of the skull and the scalp-air interface. (3) Prolonged near-side reverberation echoes, often due to swelling of the scalp. (4) Displacement of the beam from the transtemporal axis either by malalignment of the transducer, or by refraction of the energy caused by irregularities on the internal surface of the skull. (5) Insufficient measurements obtained from elderly patients (one-fifth of cases).
False positive errors account for 15-20% of all shifts measured by the Midline Computer. Again the majority of these errors were in patients with cerebral disease. The great advantage of the Midline Computer appears to be the infrequency with which it makes false negative errors. This advantage only occurs so long as the transducer is kept correctly positioned, however difficult and slow this may make the measurements.
Automatic echoencephalography appears to be capable of playing an important part in the early management of the acute head injury. In such cases its measurement of an undisplaced cerebral midline can be accepted with a high degree of confidence.
The author reaffirms his earlier conclusion that the development of automatic midline echoencephalography is the greatest advance in the technique since its discovery. 
Use of Echocardiography in the Evaluation ofLeft Ventricular Function
In 1969 it was demonstrated that the transverse dimension of the left ventricle could be measured by echocardiography as the distance between echoes from the endocardial surfaces of the interventricular septum and the posterior wall (Chapelle & Mensch 1969 , Feigenbaum et al. 1969 . When compared with angiocardiographic Section ofMeasurement in Medicine measurements, this dimension approximates to the mean minor axis of the left ventricular ellipsoid, while its cube has been taken as an estimate of the left ventricular volume (Feigenbaum et al. 1969 , Fortuin et al. 1971 . To obtain a measure of volume from a single dimension it is clearly necessary to assure that left ventricular shape is constant, and that a fixed relation exists between the anatomy of the cavity and the site at which measurements are made. In spite of these limitations, the method has proved valuable in clinical practice, although it is unreliable in the presence of left ventricular dyskinesia, or conditions associated with abnormal cavity shape (Gibson 1973). We have preferred, therefore, to use the echocardiographic dimension as a means of studying a localized region of the left ventricular cavity throughout the cardiac cycle. Seen in this way, the method has considerable advantages over angiography. Resolution in time is excellent, since the echocardiograph has a frequency configuration normal, cycle efficiency 80 % response of 500 Hz, and measurements do not require the injection of toxic dye, which causes depression of left ventricular function after 2-3 beats. Endocardial surfaces can be identified unambiguously and ventricular wall thickness can be estimated continuously throughout the cardiac cycle. Finally, the information on an echocardiogram can be readily processed by computer to derive instantaneous measurements of left ventricular dimension, volume and rates of change during ventricular ejection and filling. An example of such a record from a patient with mitral regurgitation is shown in Fig 1. In order to increase the value of the investigation, echocardiograms may be recorded during cardiac catheterization at the same time as pressure is measured with a micromanometer.
This information may be presented as a pressuredimension loop, the area of which represents the useful work done on the circulation by each square centimetre of myocardium studied. This has proved a versatile method of studying left ventricular function. Starling's law would be demonstrated by an increase in stroke work (loop area) associated with a corresponding increase in end-diastolic dimension and a change in contractility by an increase in stroke work of constant end-diastolic dimension. For any cycle, the maximum possible stroke work is given by the product of the total pressure change and total dimension change, i.e. the area of the rectangle that just encloses the loop. The ratio of loop to rectangle area is the cycle efficiency, which measures the ratio of useful to the maximum possible stroke work for a ventricle working over the observed range of pressure and dimension. In patients whose left ventricular function was judged to be normal on clinical and other left ventricular dp/dt in 18patients with chronic rheumatic heart disease or cardiomyopathy grounds, cycle efficiency was over 75 % (Fig 2) .
In the presence of left ventricular disease, the pressure-dimension loop is distorted (Fig 3) . This shows a reduction in cycle efficiency, which may even become negative, reflecting aneurysmal behaviour of the area studied. These abnormalities reflect loss of the optimal relation between pressure, representing the overall response of the ventricle, and the dimension of the region studied.
The clinical significance of such disturbance of left ventricular function is demonstrated in a group of patients with rheumatic heart disease or cardiomyopathy by the relation of cycle efficiency to peak left ventricular dp/dt, a sensitive but nonspecific measure of overall ventricular function. When peak dp/dt is greater than 1500 mmHg/sec, the lower limit of normal, cycle efficiency is greater than 75 %: lower values of peak dp/dt are associated with reduced cycle efficiency, indicating a relation between the two in patients with evidence of left ventricular disease (Fig 4) .
These results suggest that disordered contraction, by causing loss of the optimal relation between pressure and dimension, may be a significant cause of impaired ventricular function in patients with rheumatic heart disease or cardiomyopathy. Such impairment could result from a number of mechanisms including: abnormal activation, lack of uniformity in the extent or rate of contraction in different regions of the ventricle, abnormal cavity shape, or inappropriate properties of connective tissue. Such disordered contraction is clearly quite different in mechanism from a generalized reduction in contractility usually assumed to be the cause of impaired ventricular function in heart disease. There is an urgent requirement in intensive care and other clinical situations for a non-invasive technique for following changes in cardiac action and systemic blood flow. Such a technique should preferably be as simple and safe as the cuff measurement of blood pressure, which has arguably gained its present wide acceptance as an index of circulation more because of its convenience than its appropriateness. In efforts to devise such a method, we have developed an ultrasonic technique (Light & Cross 1972) of measuring blood velocity in the aortic arch, a variable closely related to blood flow.
The Doppler principle, which is already widely employed to observe instantaneous blood velocity in relatively superficial vessels, serves as the basis of this ultrasonic technique. Here, however, it is applied with improved instrumentation to the aortic arch (Fig 1) . This vessel was chosen (1) to be as near as possible to the heart, so that the information on heart action contained in the
